Common M a nifes tations
When osteomyelitis is diagnosed, it is classified as acute if the duration of the illness has been less than 2 weeks, subacute for a duration of 2 weeks to 3 months, and chronic for a longer duration. 1, 2, 12 Since any bone can be affected, patients can present with a wide variety of symptoms and signs. Multifocal osteomyelitis may occur at any age but occurs most frequently in neonates. 1 Classic clinical manifestations in children are limping or an inability to walk, fever and focal tenderness, and sometimes visible redness and swelling around a long bone, more often in a leg than in an arm (Fig. 1) . Often the patient's condition has deteriorated in the days preceding clinical presentation. Calcaneal osteomyelitis may proceed insidiously and lead to a delay in seeking treatment. Spinal osteomyelitis is characteristically manifested as back pain, whereas pain on a digital rectal examination suggests sacral osteomyelitis. Acute osteomyelitis should be considered in any patient who presents with a fever of unknown origin. Acute cases occur in all age groups, with a small peak in incidence among prepubertal boys, presumably because of strenuous physical activity and microtrauma. 1,9 Children with methicillin-resistant S. aureus (MRSA) osteomyelitis have a high temperature, tachycardia, and a painful limp more often than those with methicillinsusceptible S. aureus (MSSA). 13 
Di agnosis
The approach to the diagnosis of osteomyelitis in children is shown in Figure 2 . If physical examination suggests bone involvement, further tests are performed.
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Serum C-reactive protein (CRP) and procalcitonin levels are sensitive as diagnostic tests and useful in follow-up, 15,16 but measurements of procalcitonin are more expensive and rarely outperform those of CRP, which are easily determined from a whole-blood finger-prick sample. Results of CRP testing are available within 10 minutes. Declining levels of CRP usually suggest a favorable response to treatment, 9,17 even if the fever continues. 18 Since the erythrocyte sedimentation rate increases rapidly but decreases significantly more slowly than the CRP level, it is less useful in monitoring the course of the illness. 16 As compared with other types of osteomyelitis, osteomyelitis due to MRSA causes greater elevations in the CRP level, erythrocyte sedimentation rate, and white-cell count. 13 The "rat bite" in bone that is often seen in osteomyelitis becomes visible on plain radiography 2 to 3 weeks after the onset of symptoms and signs. A normal radiograph on admission to the hospital by no means rules out acute osteomyelitis, but it can be helpful in ruling out a fracture or detecting Ewing's sarcoma or another type of malignant condition. In resource-poor countries, plain radiography is of great value, since no other imaging methods may be available.
Scintigraphy is sensitive and useful, especially if a long bone is affected or symptoms are not precisely localized. 19 Although computed tomography (CT) is useful, it is cumbersome and entails extensive radiation exposure. Magnetic resonance imaging (MRI) is often considered the best imaging method, especially in difficult-todiagnose cases. 19 CT and MRI are costly, are not always available, and require anesthesia in young children. Ultrasonography is of minor importance, but visible fluid in an adjacent joint suggests septic arthritis.
Determining the causative organism is pivotal. Osteomyelitis can be diagnosed by means of imaging, but it is essential, whenever possible, to obtain a sample for the antibiogram that may disclose problematic agents such as MRSA. 9 Representative samples can be obtained percutaneously or through a small incision by drilling. Blood cultures should be performed routinely, even though they identify the causative agent in only 40% of the cases. 9 The yield of K. kingae can be increased with the use of special culture methods or polymerase-chain-reaction assays. 11 K. kingae should be actively searched for, since it is difficult to isolate and appears to be more common among young children than previously thought.
M a nagement

Antibiotic Treatment
Treatment of acute osteomyelitis is almost always instituted empirically before the causative agent and its resistance pattern are known. The most relevant antibiotics are listed in Table 1 8 ,9,14,20-26 ; they must have an acceptable side-effect profile when administered orally because the doses are unusually large. 27 Absorption and penetration into the bony structure should be satisfactory, 21,22 and time-dependent antibiotics with a short circulating half-life are likely to require frequent dosing. Clindamycin and first-generation cephalosporins fulfill these requirements. Their efficacy as The adequacy of bone penetration is a concern when vancomycin is used, 14,23 and measurement of trough levels is warranted to guarantee sufficient dosing. A small retrospective survey 32 yielded encouraging results with "old-fashioned" trimethoprimsulfamethoxazole for osteomyelitis due to MRSA, but in the absence of data from larger trials, the use of this inexpensive and in many respects favorable agent remains controversial. Osteomyelitis due to salmonella warrants a third-generation cephalosporin, such as cefotaxime or ceftriaxone, or a fluoroquinolone. 10, 33, 34 If these agents are not affordable, an older agent, chloramphenicol -which is currently not easy to obtain in developed countries -is a possibility, depending on the antibiogram profile. Its potential bone marrow effects are usually deemed to be outweighed by its benefits. 35 Patients with osteomyelitis may require other medications. At the attending clinician's discretion, nonsteroidal antiinflammatory drugs (NSAIDs) can be used to lower the patient's temperature and to relieve any harsh symptoms such as pain or fever. 9 Data are lacking to support the use of glucocorticoids in acute osteomyelitis, but anticoagulants may be needed in cases that are complicated by deep-vein thrombosis, septic pulmonary emboli, or both; these conditions are characteristic of osteomyelitis due to MRSA. 36
Switch from Intravenous to Oral Medication
Traditionally, a child with osteomyelitis received intravenous medication for weeks, with a switch to oral medication when recovery was almost complete. 37, 38 This was understandable, since osteomyelitis killed many children or left them crippled. 39,40 Antimicrobial agents revolutionized treatment, although few clinicians realize that the first sulfonamide regimens in the late 1930s were mostly oral and lasted for only a few days. 39 Long intravenous courses were gradually adopted, and it took decades to relearn that switching to oral administration at an earlier point is not harmful. 27 The pressing question continues to be how soon the switch can safely be achieved. 17 Three trials 7-9 showed no change in outcomes when the intravenous phase was shorter than a week. A review from the United Kingdom concluded that short-term parenteral medication is acceptable in uncomplicated cases of osteomyelitis. 12 In our prospective series involving 131 immunocompetent children who were older than 3 months of age, to our knowledge the largest study as of this writing, intravenous treatment was administered for only 2 to 4 days, followed by oral administration. 9,20 There were no recrudescences, but no cases of MRSA were encountered. In countries such as the United States, where MRSA is a common pathogen, a more conservative approach is probably well founded while we await sufficiently powered prospective clinical trials to assess this important issue. The recommendations shown are from our practice in treating osteomyelitis due to methicillinsusceptible Staphylococcus aureus (MSSA), streptococci, or pneu mococci, 9 but recommendations vary throughout the world. Data are lacking on shortterm treatment for osteomyelitis due to methicillin resistant S. aureus (MRSA), and a prolonged course of treatment is still recommended.
14 The cutoff value of the normal range for the Creactive protein (CRP) level is 20 mg per liter, and the cutoff value for the erythrocyte sedimentation rate (ESR) is 20 mm per hour, regardless of the pa tient's age. CT denotes computed tomography, and MRI magnetic resonance imaging.
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